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(54) FLUORINE-CONTAINING ELASTOMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an elastomer composition capable of carrying out 
curing of a fluorine-containing elastomer having a cyano group as a crosslinkable group by 
using a more inexpensive organic acid or inorganic acid ammonium salt than a bis 
(diaminophenyl) compound or a bis(aminophenol) compound and producing a transparent 
cured product having necessary cured physical properties and excellent in heat resistance 
and solvent resistance when carbon black, etc., is not blended in curing. 
SOLUTION: The composition is obtained by blending a terpolymer of tetrafluoroethylene, 
perfluoro(lower alkylvinyl ether) or perf!uoro(!ower alkoxy- lower-alkylvinyl ether) and a cyano 
group-containing (perfluorovinyi ether) with an organic ammonium salt or an inorganic 
ammonium salt as a curing agent. 
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* NOTICES * 

JPO and INPST are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]To tetrafiuoroethylene, perfluoro (low-grade alky! vinyl ether) or perfluoro (low-grade 
alkoxy low-grade aikyi vinyl ether), and the 3 yuan copolymer of cyano group content 
(perfluoro vinyl ether). A fluorine-containing elastomer constituent which blends organic acid 
ammonium salt or inorganic acid ammonium salt as a hardening agent. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to a fluorine-containing elastomer constituent. It is 
related with the cross-linking constituent of the fluorine-containing elastomer which has a 
cyano group as a cross-linking group in detail. 
[0002] 

[Description of the Prior Art] In JP,S59-109546,A, tetrafluoroethylene, Perfluoro (methyl vinyl 
ether) and general formula CF 2 =CF [OCF 2 CF (CF 3 )j It is a general formula to the 3 yuan 

copolymer of the cyano group content (perfiuoro vinyl ether) expressed with nO(CF 2 ) mCNn:1- 

| X 10=000002 

2 and m:1-4.L 

here - A - the alkylidene group of the carbon numbers 1-6, and the perfluoro alkylidene group 
of the carbon numbers 1-10. it is the carbon-carbon bonding which makes a S0 2 group, O 

basis, CO group, or the two benzene rings couple directly - X and Y ~ a hydroxyl group or an 
amino group - it is - the fluorine-containing elastomer constituent which blended the bis 
(aminophenyl)compound expressed as a cross linking agent is indicated. However, such a bis 
(diaminophenyi)compound or a bis(aminophenol)compound is expensive, and serves as a 
difficulty on industrial use. 

[0003]Although using tetraphenyitin is indicated as a hardening agent of such cyano group 
content fluorine-containing elastomer to JP,S55-98212,A, this thing is venenosity and that use 
is not preferred. 
[0004] 

[Problem(s) to be Solved by the InventionjThe purpose of this invention a cyano group as a 
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hardening agent of the fluorine-containing elastomer which it has as a cross-linking group, It is 
a fluorine-containing elastomer constituent using a compound cheaper than a bis 
(diaminophenyl)compound, a bis(aminophenol)compound, etc., and is in providing what can 
give vulcanizate excellent in solvent resistance. 
[0005] 

[Means for Solving the ProblemjThe purpose of this this invention to tetrafluoroethylene, 
perfluoro (low-grade alkyl vinyl ether) or perfluoro (low-grade aikoxy low-grade alkyl vinyl 
ether), and the 3 yuan copolymer of cyano group content (perfluoro vinyl ether). It is attained 
by fluorine-containing elastomer constituent which blended organic acid ammonium salt or 
inorganic acid ammonium salt as a hardening agent. 
[0006] 

[Embodiment of the Invention] As tetrafluoroethylene, perfluoro (low-grade alkyl vinyl ether) or 
perfluoro (low-grade aikoxy low-grade alkyl vinyl ether), and a 3 yuan copolymer of cyano 
group content (perfluoro vinyl ether), To 50-75 mol of tetrafluoroethylene % and perfluoro (low- 
grade alkyl vinyl ether), or 49.8-25 mol of perfluoro (low-grade aikoxy low-grade alkyl vinyl 
ether)%. That to which copoiymerization of 0.2-5-mol% of the cyano group content (perfluoro 
vinyl ether) is carried out as a bridge construction site monomer is used. 
[0007]Genera!iy as perfluoro (low-grade alkyl vinyl ether), perfluoro (methyl vinyl ether) is 
used. As perfluoro (low-grade aikoxy low-grade alkyl vinyl ether), For example, the following is 
used, CF 2 =CFOCF 2 CF. (CFg) OC/^. (n:1-5). CF 2 =CFO(CF 2 ) 3 OC n F 2n+1 (n:1-5) 

CF 2 =CFOCF 2 CF(CF 3 ) 0(CF 2 0) m C/ 2n+1 (n:1-5, m:1-3). CF 2 =CFO(CF 2 ) 2 OC n F 2n+1 (n:1-5) - 

- in these, especially, that whose C n F 2n+1 group is a CF, group is fond, and is used. 

[000S]As cyano group content (perfluoro vinyl ether) which forms the cross-linking group in a 3 
yuan copolymer, the following compounds are used, for example, 
(a) . CF 2 =CFO(CF 2 ) n CN. (n:2-12) [USP 3,546,186 and USP. 3,114,778 references] (b) 
CF 2 =CFO[CF 2 CF(CF 3 ) O] r CF 2 CF(CF 3 ) CN (n:0-4) [USP 3,852,326 and USP 3,933,767 
reference], (c) CF 2 =CFO[CF 2 CF(CF 3 ) O] m (CF ) n CN (n:1-4, m:1-2) [USP 4,138,426 and USP 
4,281,092 reference] (d). CF 2 =CFO(CF 2 ) n OCF(CF 3 ) CN [(n:2-4) Tokuganhei6-295548 

reference][0009]The above-mentioned cyano group content (perfluoro vinyl ether) compound 
(d) is compoundable according to a reaction path which is indicated below, for example. 
[0010] 
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F0C(CF 2 ) n ^C0F + CF 3 qF-£F 2 (n : 2-4) 

— — > FOCC (CF 3 ) 0 (CF 2 ) nOC (CF 3 ) COF 



=CF0(CF,)nOCF(CF,)COOR 



CF 2 BrCFBrO (CF 2 ) nOCF (CF a )CONH 2 



CF 2 =CF0(CF 2 )nOCF(CF 3 )CN 



[00 11] As shown in a series of above-mentioned reaction paths, to oxalic acid JIFURORAIDO, 
perfluoro malonic acid JIFURORAIDO, or perfluoro succinic acid JIFURORAIDO. 2 Eq of 
hexafluoro propylene oxide is made to add under existence of a cesium fluoride catalyst, Carry 
out the pyrolysis of the addition reaction thing under existence of sodium carbonate, and it is 
considered as a monovinyl object, Subsequently, under existence of HF scavengers, such as 
sodium fluoride, make alcohol, such as methanol, react and it esterifies, The cyano group 
content (perfluoro vinyl ether) compound (d) made into the purpose can be obtained by making 
it react to ammonia, amidating, after making bromine add to the double bond portion and 
protecting, and also carrying out heating drying, cyano-izing under existence of diphosphorus 
pentaoxide, and making the last carry out a debromination reaction. 
[001 2] Into this 3 yuan copolymer, copolymerization of a fluorination olefin, various vinyl 
compounds, etc. of a grade (about 20-mol % less than) which do not check a copolymerization 
reaction and do not spoil vulcanized state property can be carried out. As a fluorination olefin, 
for example Vinylidene fluoride, monofluoroethylene, Trifluoroethylene, trifluoropropylene, 
pentafluoropropylene, They are used by hexafluoropropylene, hexafluoro isobutylene, 
chiorotrifiuoroethylene, dichlorodifluoroethene, etc., and as a vinyl compound, For example, 
ethylene, propylene, 1-butene, isobutylene, the methyl vinyl ether, ethyl vinyl ether, butylvinyl 
ether, cyclohexylvinyl ether, vinyl acetate, vinyl propionate, VCM/PVC, a vinylidene chloride, 
trifluorostyrene, etc. are used. 
[0013]The following is used as a hardening agent. 
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CF 2 0] mCF(CF 3 ) COONH 4 (n:1-5, m:1-5). CF 3 CF(CF 3 ) 0[CF(CF 3 ) CF 2 0] nCF(CF 3 ) 
COONH 4 (n:0-5) H 4 NOOC(CF 2 ) nCOONH 4 (n:0-10). H 4 NOOCFC(CF 3 ) [OCF 2 CF(CF 3 )] qO 
(CF 2 ) pO[CF(CF 3 ) CF 2 0] rCF{CF 3 ) COONH 4 (p:1-10, q, r:1-5). H 4 NOOC(CF 2 ) nO[CF(CF 3 ) O] 



mCF(CF 3 ) COONH 4 (n:1-10, m:0-5) 



X iD- 000004 



F(CF 2 ) nS0 2 NRCF 2 COONH 4 (the alky! group of R:C 1 - C 2Qt n:1-20)[0014](2) Ammonium salt 
polyfiuorosulfonate (it is perfluoroalkyl group of Rf:C 1 - C 2Q , and ether bond may be included in 



(n:0 or 1) RfCH 2 CH 2 S0 3 NH 4 Rf(CH 2 CH 2 0) nS0 3 NH 4 (n:1-2)[0015](3) Ammonium salt of 
polyfluoro alky! group content phosphoric acid, phosphonic acid, or sulfonic acid (it is a 



3 n (n:1-2). RfCH 2 CH 2 PO(ONH 4 ) 2 RfCH 2 CH 2 PO (OR) (ONH 4 ) 



X iD=000006 



[0016](4) Ammonium salt (R: aikyl group or alkylene group of hydrogen atom and C 1 - C 3Q ) 



R+ 4f-(C00NH 4 )n (n : 1 ~ 4) 



H,NS0 3 RSOgNH, 



;S0 3 NH,)n (n : 1 ~ 4) 
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ammonium nitrate ammonium phosphate, if dispersibility, vulcanized state property, etc. over 
fluorine-containing elastomer are taken into consideration among each ammonium salt of 
these, It is preferred to use organic acid ammonium salt, especially poiyfluorocarboxylic acid 
ammonium salt, 

[0019]These organic acid ammonium salt hardening agents or inorganic acid ammonium salt 
hardening agent of 3 yuan blended with a copolymer is preferably used at a rate of about 0.5 
to 3 weight section about 0.2 to 5 weight section per copolymer 100 weight section. [ of 3 
yuan ] 

[0020]in the fluorine-containing elastomer constituent used as an essential ingredient, each 
above ingredient, Acid-accepting agents, such as an oxide of divalent metal, such as inorganic 
fillers, such as carbon black and silica, lead oxide (PbO), a zinc oxide, magnesium oxide, and 
calcium hydroxide, or hydroxide, a stearate, and a hydrotalcite, various paints, processing aid, 
a plasticizer, and other required combination drugs are blended suitably. Preparation of a 
constituent is performed by kneading at about 30-100 ** using a roll, a kneader, a Banbury 
mixer, etc. Hardening of a constituent is performed by heating for about 5 to 80 minutes at 
about 150-220 ** with a compacting machine etc., and secondary vulcanization is performed at 
about 200-300 ** among the inert atmosphere in air or a nitrogen gas atmosphere etc. for 
about 1 0 to 50 hours. 
[0021] 

[Effect of the InventionjThe ammonium salt of organic acid cheaper than a bis(diaminophenyl) 
compound, a bis(aminophenol)compound, etc. or inorganic acid is used, The vulcanizate 
which could harden the fluorine-containing elastomer which has a cyano group as a cross- 
linking group, and was obtained is a point of heat resistance and solvent resistance, and is 
excellent. When not blending carbon black etc. when hardening, the transparent vulcanizate 
which has required vulcanized state property can be obtained. Since very little vulcanizate of 
generating gas or a solvent extraction ingredient can be obtained if the ammonium salt which 
vaporizes or is easy to disassemble at the time of secondary vulcanization is used, the 
effective application to a medical-application way, a food industry use, a semiconductor 
industry use, etc. is expected. 
[0022] 

[Example]Next, this invention is explained about working example. 
[0023]Working example 1 - 2 tetrafluoroethylene perfluoro (methyl vinyl ether)-perfluoro (5- 
cyanopentylvinyl ether) [Mole ratio 68.8:30.0:1.2] 3 yuan to copolymer (3 yuan copolymer A) 
100 weight section, perfluoro octanoic acid ammonium CF 3 (CF 2 ) g COONH 4 -- one weight 

section (working example 1) - or the amount part (working example 2) addition of duplexs was 
carried out, and it mixed on 2 roll mills. After carrying out compression molding of the mixture 
under 180 ** and the conditions for 30 minutes, secondary vulcanization was performed under 
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the following conditions in the air. 

applying to 204 ** at 4 hours 90 ** by 290 of working example 1 working example for 6 hours 
for 4 hours ~ rise [ ] - applying [ to 204 ** / by 204 ** of rises J to rise 288 over 6 hours for 8 
hours for 18 hours over 6 hours to 270 ** at 18 hours 204 ** - 270 ** of rises - 18 hours 288 ** 
- 18 hours [0024]The appearance of the moid goods after secondary vulcanization was 
transparence to which the thing of working example 1 is slightly tinged with the gray taste, and 
the thing of working exampie 2 was water-white. 

[0025]Working example 3 - 8 tetrafluoroethylene perfluoro (methy! vinyl ether)-perfluoro (2- 
cyano 3,7-dioxa 8-nonene) [Mole ratio 72.1:25.5:2.4] 3 yuan to copolymer (3 yuan copolymer 
B) 100 weight section, perfluoro octanoic acid ammonium - one weight section (working 
example 3-4) and 1.5 weight sections (working example 5) - or the amount part (working 
example 6) addition of duplexs was carried out, and it mixed on 2 roll mills. After carrying out 
compression molding of the mixture under 180 ** and the conditions for 30 minutes, secondary 
vulcanization was performed under the following conditions in the air. 
Over 6 hours, over [ to 204 ** of rises j 6 hours to 204 ** 4-hour, it is 18 hours 288 ** in 270 ** 
of rises to rise 288 to 270 ** 18-hour, and is [ in 4-690 ** of working ex ample 3 working 
example / ** / 4 hours / 90 ] 18 hours over 6 hours over 6 hours at 18 hours 204 ** by 204 ** of 
rises. [0026]Each appearance of the mold goods after secondary vulcanization was the 
transparence which carried out the skillful amber color. 

[0027]working exampie 7-8 -- to said 3 yuan copolymer B 100 weight section. Perfluoro (5,8- 
dimethyl- 4,7-dioxa nonanoic acid) ammonium CF 3 (CF 2 ) 2 OCF(CF 3 ) CF 2 OCF(CF 3 ) COONH 4 

One weight section (working example 7). Or the amount part (working example 8) addition of 
duplexs was carried out, and it mixed on 2 roll mills. After carrying out compression molding of 
the mixture under 180 ** and the conditions for 30 minutes, secondary vulcanization was 
performed under the conditions as working exampie 2 that it is the same in the air. 
[0028] Each appearance of the mold goods after secondary vulcanization was water-white. 
[0029]the reference examples 1-2 -- said 3 yuan copolymer 100 weight section - 2,2-bis(3- 
amino-4-hydroxyphenyl)hexafluoropropane - 0.5 weight sections (reference exampie 1) - or 1 
weight-section (reference example 2) addition was carried out, and it mixed on 2 roll mills. 
After carrying out compression molding of the mixture under 180 ** and the conditions for 30 
minutes, secondary vulcanization was performed under the conditions as working example 2 
that it is the same in the air. 

[0030]Each appearance of the mold goods after secondary vulcanization was opaque in 
blackish brown. 

[0031]Measurement of each of following items was performed about the vulcanizate obtained 
in working example 1-3. 
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Heat-aging examination: The coefficient of cubical expansion after being immersed for 70 
hours into the various solvents of the normai-state physicai-properties compression setASTM 
Method-B/P-24 O-ring solvent resistance:prescribed temperature after aging in 200 ** and the 
air of 70 hours [0032]A measurement resuit is shown in the next table 1 . 
[0033] 

Table 1 parameter working example 1 wo rking exa mple 2 working example 3 [normal-state 
physical-properties] hardness . (JIS-A) 63 61 a 59100% modulus (MPa) - 2,5 2.6 2.5 tensile- 
strength (MPa) 22.2 21.0 being extended 17.8 -- {%} 270 270 280 [heat-aging examination] 
hardness (JIS-A). 63 62 a 60100% modulus (MPa) - 2.6 2.5 2.2 tensile-strength (MPa) 21.3 
17.0 being extended 16.2 - (%) 259 250 270 a [compression set] - 150 **, 70 hour (%) 36 34 
39200 **, 70 hour (%) 37 40 49 [Solvent resistance] 140 ** hexamethylenediamine (%) +23.4 
+13.8200 ** steam (%) +0.9 +1.480 ** methyl-ethyl-ketone (%) +4.565 ** methanol . (%) 
+0.980 ** ethyl acetate (%) 30% +5.580 ** sodium hydroxide (%) 60% +0.180 ** nitric acid {%) 
+0.7[0034]About the vulcanizate obtained by working example 4-8 and the reference examples 
1-2, measurement of a compression set and solvent resistance was performed. A 
measurement result is shown in the next table 2. 
[0035] 

the Table 2 compression set [ ] - 150 ** of example [ of (%) solvent resistance (%) ], 70hrs200 
**, and 70hrsH 2 N(CHJ g NH 2 (140 **) ^(200 **) working example 4 52 55 +21 .6 +0.3. ** 5 

30 33 +23.6 +1.6 **6 17 20 +17.3 -0.1 ** 7 66 66 +22.7 +1.4 ** 8 25 27 +22.9 +0.7 reference 
example 1 26 21 +28.6 +0.5 **2 14 14 +39.4 +0.8[0036]working example 9-10 - phosphoric 
acid 3 ammonium 1 weight section (working example 9) or ammonium benzoate 1 weight 
section (working example 10) was added to said 3 yuan copolymer A 100 weight section, and 
it mixed on 2 roll mills to it. After carrying out compression molding of the mixture under 180 ** 
and the conditions for 30 minutes, secondary vulcanization was performed under the 
conditions as working example 2 that it is the same in the air. 

[0037]working example 11-14-- said 3 yuan copolymer B 100 weight section - ammonium 
carbonate -- 1 weight section (working example 11), Phosphoric acid 3 ammonium 1 weight 
section (working example 12), adipic acid dianmonium 1 weight section (working example 13), 
or ammonium benzoate 1 weight section (working example 14) was added, and it mixed on 2 
roll mills. After carrying out compression molding of the mixture under 180 ** and the 
conditions for 30 minutes, secondary vulcanization was performed under the conditions as 
working example 2 that it is the same in the air. 
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[0038]About the vuicanizate obtained in above working example 9-14, measurement and the 
resistance to solvents test of the appearance of mold goods and a compression set were done, 
and the result as shown in the next table 3 was obtained. 
[0039] 

the Table 3 solvent resistance [ j - 150 ** of appearance of (%) compression set (%) H 2 N 

(CHJ g NH 2 steam working example mold goods, 70hrs200 **, and 70hrs ( 140 ** ) ( 200 ** ) 9 

blackish-brown 80 78.20.1 4.8 Ten Light yellow and transparent 52. 47 33.5 3.6 1 1 
Colorlessness and transparent 75 74 13.5 4.6 12 Blackish brown 10 12 23.4 20.9 13 Brown 27 
28 1 1 .0 1 .6 1 4 An amber color and transparent 46 54 1 5.9 1 . 1 

[Translation done.] 
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[ o o o 8 1 S5K , 3 Ttm&wvmm&m&srx 

(a) CF 2 = CFOCCF, )„ Qi (n : 2 - 12) 

3,545,136. USP 3,114,778#3?."j 

(b) CTi = CFOfCF, CFCOF, )0J. CF 2 CF(CF, )CN (n : 0- D 

3,352,326. 1J5P 3,933,757#P3 
(C) CF 2 = CFGfCFj CFCCF, )G], (CF, ).OH (n : 1- 4 is : 1-2) 

[USP 4,138,426. U5P 4,281,052#M3 
(d) CF 2 = CFOCCF, )„ 0CF<CF. )CN (n : 2-4) 
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[0 00 9 ] ±KVT^SSfW(^-7A*Pfcr^iUx 
[0010] 

F0C(CF*) rr »COF + CP 3 (^— FF 2 (i.:2~4) 



If 



FWMCF, )0(CF,)pOC(CF,)COF 



CP, =CF0 (CF X )nOCP{CF, )O0P 



CF^CFOlCFJrOCFtCf.XSC'R 



CF, BrCFBrC (Cf 2 ) nGCf «!fj }O00S 



CF, SrCFBrO (CF e ) „OCF (CF 3 )C?i 



CF,"CF0(CF,)t>OCF(CF,)CH 



[0 0 ! 1 3 ±BHI«5>Slt«»Kw*n*J:*K. V 
K*fcl*M-3**03^i'By7o9-Y KK. ?sft 

CD* >) 7 P jM^>K7>*x f? AJS 



*1M h-«r^att»^tf, ^©ftfiBSfB^t^-f h ',» 

$K ^ & ft IB e M X b fc fS T > * - T t £ 
XT 5 Kffcl.. 35(CSJBMb I* ><r>&t£TVtNtm* L> X 

C T h i'T - J BSW <- "7 >l *atx.'Ux-f,'U )fk# 

[oo > 2 ] *'*s3rc«*###;m, ^assfS* 

<?>y ?%i\t*V3 < >*>&«fc'x;Mt&*S»ft £Z#Mis 

*D7'Df|/>. ^+f7WD7ak:,>, 
Wp.^y??^, ?aaMJ7*prp£*t/>, i> 

? D D i / 7 .'I. * O X * U > 3? *^ t, '6 ft .. * fc tr - 1 1 [ L 
20 &®>&UX\t. fHA,\*X?V>, 7UZU>> 1-7? 

^X-f.'k KKfc'^t-. 7Dt*t>8t'^. 4ft 
fc'-*, >Sftt-'J-7 v >. Mj7**n**i.<>3Wsjg 

[0 0 ! 3] WWio-Ctt. *©J:$&fc«>*J«i'& 
ft*. 



F<CF, )nOO«, 


(n 


1-20) 


F(CFa )nO[CF(CF, >CF 2 0]lnCF(CF., X3XIW, 


(n 


1-5, m : 1 - 5> 


CF.,CF(CF J )0[CF(CF.. )CF i 0]nCF(CF ! )OC!0W, 


(n 


0-5) 


H, iCCC(CFi JnCOOtl, 


<n 


0-10) 



H, M30CFC<CF, ) [0CF, CF<CF, )]qfXCF, )pD[CF<CF i >CF, 0]rCF(CF, )C0CNH, 

(p: 1-10, q. r: 1-5) 
H, (OX(CF, )n0[<T(CF. )OJmCF(CF. )C0CrH <n : 1-10, m : 0- 5) 



F(CFj )nSC$ NRCFiCti'JNrt 
[0 0 ! 4 ] (Z^^tfa^TO^TI^^A 



CF,C(C s F»)»C(CF a )=C(CF, ) - (0)n-^Vs0,NH < 



(R : C, -Q.CE'T .'U+^g, n . 1-20) 
A9!S& (Rf : C -C« y >l * O 7 0 . 

« Ki-f .'USSS 4^ -CC >'€ «> A ^ ) 
(n : 1-20) 



RfCHjCHi Si NH, 

Rf (Qt Ctk 0)nsa »i, (n : 1-2) 

[ 0 0 15] 0>*'.»7 /t- *CT ;USg« M >». (Rf : C — C, ( 7.WOT ^ Wit?* 0 . 

* ^ * >K* fci*^ ^ * >K©T ^ -5 A* 50 tdx-?Jl.S5^«:^t?l»'t<>J:t'. R: [SIST-'l-W 
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(RfCttCMtQ'nPCK'm >«., 
(RfSQ NROt Cft )nP0(0W, ).,. » 
RfOtOtPOCCNM,)! 



[o 016) wt7*>#>m*t<.i*A*>*ym>7 >* 
s> 

RCGONft 
ft N0CCRCOCNH, 



(COOWHjr (r : 1 ~ 4) 



RSO.PJsL 
(i.MSu,RSO,Nh« 

R-£ |-(S(),flHJn (ri : 1 - 4) 

R050, Nft 

[00 ! 7] (5) U >B$C-7 >*~* 

(R. R' : C-C Jlf fl>7. l l<=f JUS) 30 

R0F0«m >, 

RPOCGNH, ), 

RR' F0(CI*1,) 

RDP(ONH, ), 

(RO)(R' op-cow,) 

[ 0 0 18) C«jWSET>*^.4a 

.«Bf7 

AS. *^C# u 7 D ^7>^>©T o 

[o 0 19] 3 ^smswc&iz s n * c nwatm 
r > o jjm\tm.tc&mm7 > * - -? Attmt 

m . 3 Tfc^m Sftioc^SggS 0 *50. 2- 5SSI$, « 
7* I*. i\ i"J^ 50 



<n : 1-2) 
(n : 1-2) 



vmmm. Kittt<nx». ma&m, 

Bfttt. a r r l» .•• wfoj! i i m<o*m 
m. mm. warn aim «eft6jK«**i 

.> o < >j - : * -9- % i & S c i r .. ¥) 30- ioo*C vgflrr 

J: 0 frfoft, z.,tl5p»ii*Si*S fci*^^A^@m4i 

toft*. 
10 0 2 1] 

[ ftljj©*** ) trx (1*7 -u )lk*#rt> f a 

-axiawi i j: 0 mmmm* tc\t 
mmr 0 a* t si » tr, f 7 yg«:3Mgfi£ 

[0022] 

[ 0 0 2 3] * 1 - 2 

r h v i*Bi* L- f-7 A* P * & X~)l>J- 
- t-^)-,> ?- 5 O (5-->T JU J- - ?• 

.a-) [**tk68.8.- 30.0; 1.2] 37C#«£f*<3*y*SE£ 

a >ioc@asr*i<: , 7 a,* p ■* $ » >g?r > 0 
acf, xoBNft € 1 sas&ftffl 1 ?cii2Mess 

V fc ~ - „ . 

*Ji «j ! |g|fe^£ 

90*CC*¥fB 90'C-C4Kr« 

204'Cj£*61^W TT-hS 204 , C«6«»*>WX ±ff 

2M'Cr-lsB*IS1 20VCfl.*r« 

27e'Cffi6S#61;0.ci-c±ff 288j268SR^^i:±l¥ 

27o , cns»ia 288*cn*f« 
[0024] -■■xtmmomt&wmit. mm 1 o 

[0 0253 -0MM3 -6 
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9-111-:: 



- f- A, } _,> { ~ * * D r / - 3 , 7- 1 ; -t * 

>) [**tfc72.i: 25.5: 2.4] 37G&S#f4(37t&3£ 

#B)iocsas|JK, .>?-7>^p*^i?: 

i ma®&sffl 3-4 >, i. sesa^se&fl 5 >s 

fc»*23*®.^^« 6 MM O . 2*0-*$ .'U±fS 

&. 



* 1 0 0 2 6] ~,ttfflra®tiWA^lKi. ^ftlfc* 

fiiajTcfta^i-tioaaesiiic. 2,2-tr 5; (3-7 ^ / -*-t 

f x;*;A+f 7 ;Wa7a 4 o,5if S 

1 >*fc« 1 3SS$<#*ffl 2 >j®SI (./, 2*0- 

ig [ o o 3 o ; z,t«fic6ig a a s ©?! t, >rn 
m&x-T^wj. fc»-c* /c 
[ o 0 3i] i - 3 •cw&wdMtiwcw'c, 

(lO0*£5>.a?X, 9tiBg&. tftf> 



?m'cximm w'cx-imm 
27ovAZx»mMix±.n 2S8&mm>»x±m 
27Q'cximm 238'cximm 

l 0 0 2 6 ) -.Xim&VSSM&VKmt, i>?fthB 

anJSi o fcSHfrc* -> fc. 
1 0 02 7 3 *tWI7-<-8 

a-(CF cf cf r ! sv 



. r ' £ 1 *, ■ 6 ■ 2 1 D - ;l , '1 i ' 

fc. 180*C. JO^HJC^TfEflWUKUft: 



[0032] mtmmt. i 

[0033] 



<5!5- 



fctf (36) 

"«3 <)!5-A) 
100S-«:i>^.7^(MPa; 
^SfiSsS (MPa> 
(X) 

i5o*c, ?mm <x> 

200'C, (S) 
2OO*C0>*?-A 

eye© -iostimitf h i f £ (?c- 

80*C<D60SafiSt CV; 
[ 0 03 4] * tc, 8 1 -2 V 



+23,^ +13.5 
40.9 +1.4 
+4,5 
+0.9 
+5.5 
+0.1 
+0.7 



-v^ri*. E**XSia Jk !>1H^Nt 50 [ 0 0 3 5 3 
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15Q'C ; 70hrs 2QO'C,7Chrs it H(Q\ )<, m <l*fC) 



26 



21 



[0 03 6] msm -i o 



[ o 0 3 7] mm ii-M 
n v&itM 1 1 >, u>»?=r>*- 



+39.4 +0.8 
1 0 0 3 8] WJ:<£.«tepfl9 - 1 4 'CiS&WdBtt&JK 



0 0 3 S ] 







150'C, TWirs 


20O'C,7Ohr5 


(i4o*c:. 




9 


mm 


30 


78 


20.1 


4,8 


10 


fm& ■ %m 


52 


47 


33.5 


3.6 


11 


nm ■ mm 


75 




13.5 


4.6 


12 


m%& 


10 




23.4 




13 


m 


27 


28 


11.0 


1.6 


14 


3^*6' W! 


46 


54 


15.9 


1.1 



mm] ¥*8*i^3 1 a i^e37c^s^{*B 1 0 oaaastc. 2. 2-tr* o 

(f-SStSsjE 1 ] -T 5 y - 4 - t KPfi'7j;i.'H Mf7*tP7' 

iSIMffB^] 0 0 2 9 2) WfaO. 2-*P-*5.'U±-CS^t/fc, 

[0029] ##«1~2 
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